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Chemical synthesis and characterization of of zinc-containing chromophores
Zn(FBTZ) 2 was prepared from pentafluoroaniline and the known S1 6-methoxy-2,3,4,5-tetrafluorobenzyl chloride, as previously described; S2 Zn(Cl-FTPIP) 2 and Zn(Br-FTPIP) 2 were prepared analogously.
Zn(Cl-FBTZ) 2
Yellow solid, mp > 300 °C  max /cm -1 1659, 1493, 1403, 1269, 1252, 1198, 1053, 1005, 942, 830, 752, 667 
Zn(Br-FBTZ) 2
Yellow solid, mp > 300 °C  max /cm -1 1660, 1479, 1399, 1307, 1264, 1245, 1194, 1133, 1096, 1049, 1001, 930, 824, 772, 748, 691, 638, 630, 605 . Theta range for data collection 1.633 to 27.984°.
Index ranges -10 <= h< =10, -18 <= k < = 18, -18 <= l <= Samples diluted with increasing Y(F-TPIP) 3 concentrations show longer triplet lifetimes, which suggests a reduced effect of triplet-triplet annihilation (TTA) in these samples. Meanwhile, the incorporation of heavier halogen atoms causes a decrease in the triplet lifetime for all Y(F-TPIP) 3 doped films; this indicates that the substitution introduces more efficient spin-coupling due to the heavy atom effect, hence more efficient intersystem crossing (ISC). The Er(F-TPIP) 3 doped samples show consistently shorter triplet lifetimes compared to their Y(F-TPIP) 3 doped counterparts which implies efficient energy transfer from chromophore to erbium ions. Moreover, the fact that the 80% Er(F-TPIP) 3 doped samples still have longer triplet lifetime than 9% Er(F-TPIP) 3 doped samples indicates the TTA process and the coupling from triplets to erbium ions are competitive in these samples. The triplet lifetime measured by the 5 ns pulse laser is consistent with the result measured by a 407 nm CW laser with 50 ms pulse width. The photoluminescence spectra were recorded at room temperature using a 407 nm CW laser as the excitation light source. The optical path was kept identical during the measurement to have comparable results with the samples mounted behind an aperture in a fixed sample plate. In order to obtain quantitative differences in intensity between a pair of sample each sample was measured three times with alternate measurements on a Y(F-TPIP) 3 doped sample and then the corresponding Er(F-TPIP) 3 doped sample. The data obtained from the three measurements were averaged and the standard error for each set of measurements used as the error bars in Fig. S3 . As shown in Fig. S3 , the erbium ions can effectively quench singlet emission for all three chromophores, which indicates energy transfer from singlets to erbium ions. Intensity (a.u.)
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